Inventor Name Search Result http://EXPOWEBl :8002/cgi-bin/expo/Invlnfo/invquery.pl?FAM_N AM=CH EN&G 1 V_N AM-J EFFREY 

Day : Tuesday 

, f PALM INTRANET ?^o™ 

Inventor Name Search Result 



Your Search was: 



Last Name = CHEN 
First Name = JEFFREY 



Application# 


Patent* 


Status 


Date Filed 


Title 


Inventor Name 44 


60491904 


Not Issued 


020 


08/01/2003 


NEURONAL CELL CULTURE 
STRESS MODELS AND 
METHODS OF USE 


CHEN, JEFFREY 
Y. 


60491412 


Not Issued 

„ ,. 


020 


07/30/2003 


METHODS AND SYSTEMS 
FOR EXTENDED IN VITRO 
CULTURE OF PRIMARY 
RETINAL CELLS 


CHEN, JEFFREY 
Y. 


60491083 


Not Issued 


020 


07/29/2003 


METHODS FOR ENHANCING 
NEURONAL CELL SURVIVAL 
AND TREATING 
NEURODEGENERATIVE 
DISEASES 


CHEN, JEFFREY 
Y. 


60427652 : 


Not Issued 


020 


11/18/2002 


DIAZINOPYRIMIDINES 


CHEN, JEFFREY 
JIAN 


60388084 


Not Issued 


159 


! 06/ 12/2002 


METHOD, SYSTEM AND 
SOFTWARE FOR 
CONFIGURING A GRAPHICS 
PROCESSING 

COMMUNICATION MODE 


CHENG, JEFFREY 
GONGXIAN 


60372450 


Not Issued 


159 


04/16/2002 


TB VACCINES 


CHEN, JEFFREY 




Not Issued J 

I 

! 
) 

; 
i 

i 


1 CO 


U4/U//ZUUU 


bNArJLlNLr Nbl WUKK 
VISITORS TO VIRTUAL 
SOFTWARE EXHIBIT HALL 
TO TEST RUN IN REAL TIME 
EXHIBIT SOFTWARE 
APPLICATIONS 


PUEXT TT7T7TD T7\/ r 

CHEN, JbrrKEY 


60045525 


Not Issued 

1 


159 

. 


05/05/1997 


CONTAINER FOR USE WITH i 
HEAT UNIT j 


CHEN, JEFFREY j 

W. | 


60035677 


Not Issued 


159 


01/22/1997 


VACUUM CLEANER END j 
ATTACHMENTS } 


CHEN, JEFFREY j 

Y - _ . . j 


60011605 ! 


Not Issued | 


159 


03/08/1996 


VACUUM CLEANER END ' 
ATTACHMENTS '•■ 


CHEN, JEFFREY ! 

y. ! 


29177202 ! 


Not Issued ; 


030 _ 


03/05/2003 j 


CONTAINER 


CHEN, JEFFREY j 


29160895 ! 


D475620 


150 


05/17/2002 j 


CONTAINER , 


CHEN, JEFFREY j 



1 of 4 



12/16/03 6:58 AM 



Inventor Name Search Result 



http://EXPOWEB 1 :S002/cgi-bir^expo/l™^ 



29160082 


D473788 


150 


05/02/2002 


CONTAINER 


CHEN, JEFFREY 


29148928 


D467800 


150 


09/28/2001 


OVAL CONTAINER 


CHEN, JEFFREY 


29129542 


D451018 


150 


09/13/2000 


THREE GATE CONTAINER 


CHEN, JEFFREY 


29081160 


D439159 


150 


12/23/1997 


RECTANGULAR STACKABLE 
CONTAINER INCLUDING 
TRIPLE SEALED RIM 


CHEN , JEFFREY 


29066299 


D415420 


150 


02/11/1997 


DOUBLE SEALED RIM 
STACKABLE CONTAINER 


CHEN , JEFFREY 


10405851 


Not Issued 


030 


04/02/2003 


METHOD, SYSTEM AND 
SOFTWARE FOR 
CONFIGURING A GRAPHICS 
PROCESSING 
COMMUNICATION MODE 


CHENG, JEFFREY 
GONGXIAN 


10305869 


Not Issued 


041 


11/26/2002 


METHODS OF PROTECTING 
CONCRETE FROM FREEZE 
DAMAGE 


CHEN, JEFFREY 


09942795 


Not Issued 


041 


08/29/2001 


DRUG DISPENSER 


CHEN, JEFFREY 
Y. 


09773261 ( 


Not Issued 


041 


01/31/2001 i|DRY POWDER INHALER 


CHEN, JEFFREY 


09721058 


Not Issued 


083 


11/22/2000 


APPARATUS AND METHOD 
FOR ATTACHING HEAT 
EXCHANGE UNIT AND 
VALVE TO THE BOTTOM OF 

SELF-HEATING FOOD OR 
BEVERAGE CONTAINERS 


CHEN, JEFFREY 
W. 


09687929 


Not Issued 


168 


10/13/2000 


CAM LOCK FOR A TILTABLE 
STEERING COLUMN 


CHENEVERT, 
JEFFREY PAUL 


09586332 


Not Issued 


041 


06/02/2000 


SYSTEM AND METHOD FOR 
DELIVERING INTEGRATED 
TELEPHONY SERVICES 


CHEN, JEFFREY 
CHE-LIN 


09586331 


Not Issued 


041 


06/02/2000 


TELEPHONY CONTENT 
INSERTION SYSTEM AND 
METHOD 


CHEN, JEFFREY 
CHE-LIN 


09585849 


6378789 


150 


06/01/2000 


COMBINATION SPRAY 
APPARATUS 


CHEN, JEFFREY 
Y. 


09562213 


6485560 i 

l 


150 


04/28/2000 


METHODS OF PROTECTING 
CONCRETE FROM FREEZE 
DAMAGE 


CHEN, JEFFREY 


09537447 

i 
i 


Not Issued 

i 


161 


03/27/2000 


CONTAINERS FOR 
INDIVIDUAL DOSES OF AN 
INHALABLE 

PHARMACEUTICAL | 


CHEN JEFFREY 


09495494 


6427688 : 


150 


02/01/2000 


DRY POWDER INHALER \ 


CHEN, JEFFREY 


09483350 ! 


6196404 ' 


150 


01/14/2000 


TRIPLE SEAL CONTAINER ! 
WITH PROTRUSION ! 

t 


CHEN, JEFFREY 



2 of 4 



12/16/03 6:58 AM 



Inventor Name Search Result 



http://EXPOWEBl:8002/cgi-bin/exp^ 



09300131 


6327358 


150 


04/27/1999 


SYSTEM AND METHOD FOR 
REROUTING DATA CALLS TO 
INTERNET SERVICE 
PROVIDER VIA LOWEST 
ACCESS POINT IN A 
TELEPHONE NETWORK 


CHEN , JEFFREY 


09300130 ! 


6459783 


150 ; 


04/27/1999 


INTERNET SERVICE 
PROVIDER CALL 
REDIRECTION 


CHEN , JEFFREY 


09290453 i 

i 

i 


6094955 


150 


04/12/1999 


SELF-ORGANIZING ROLLING 
MILL 


CHENG , 
JEFFREY KIAN 
CHEE 


09229294 


6253440 


150 


01/13/1999 


APPARATUS AND METHOD 
FOR ATTACHING HEAT 
EXCHANGE UNIT AND ' 
VALVE TO THE BOTTOM OF 
SELF-COOLING AND 
SELF-HEATING FOOD OR 
BEVERAGE CONTAINERS 


CHEN , JEFFREY 
W. 


09226054 


6273085_j 


150 


01/05/1999 


DRY POWDER INHALER 


CHEN , JEFFREY 


09164^04 


6091998 


150 


09/30/1998 : 

: 


SELF ORGANIZING 
INDUSTRIAL CONTROL 
SYSTEM USING BIDDING 
PROCESS 


CHENG , 
JEFFREY KIAN 
CHEE 


09140373 | 


5985474 


150 I 


08/26/1998 j 


INTEGRATED FULL 
PROCESSOR, FURNACE.AND 
FUEL CELL SYSTEM FOR 
PROVIDING HEAT AND 
ELECTRICAL POWER TO A 
BUILDING 


CHEN , JEFFREY 
S. 


09120985 


6056138 j 


150 


07/22/1998 


TRIPLE SEAL CONTAINER 


CHEN , JEFFREY 


09106805 j 


Not Issued 


161 | 


06/29/1998 


DRUG DISPENSER 


CHEN , JEFFREY 
Y. 


08868189 1 

i 


5943877 


150 


06/03/1997 


SPACE VEHICLE FREEZER 
INCLUDING HEAT 
EXCHANGE UNIT SPACE USE 


CHEN , JEFFREY 
W. 


08841782 ! 


Not Issued ! 


161 | 


05/05/1997 


HEAT EXCHANGE UNIT FOR | 
SPACE USE j 


CHEN , JEFFREY 
W. 


08821753 ! 


6006747 J 


150 | 


03/20/1997_ 


DRY POWDER INHALER j 


CHEN, JEFFREY j 


08544866 

i 

i 
i 


6173245 


150 


10/18/1995 ! 

! 
1 


PROGRAMMABLE LOGIC 
ARRAY DEVICE DESIGN 
USING PARAMETERIZED 
LOGIC MODULES 


CHEN , JEFFREY | 

i 

i 

i 

! 


08377138 i 


Not Issued i 


161 


01/23/1995 


DEVICE AND METHOD FOR 
ACCESSING A BONE 
MARROW CAVITY 


CHEN, JEFFREY | 
Y. | 



3 of 4 



12/16/03 6:58 AM 



Inventor Name Search Result 



hrtp://EXPOWEBl:8002/cgi-bin/expo/Invlnfo/invquery.pl?FAM_NAM=CHEN&GIV_NAM=JEFFREY 



Inventor Search Completed: No Records to Display. 





Last Name 


First Name 


Search Another: 


CHEN 


JEFFREY 


Inventor 




Search 



To go back use Back button on your browser toolbar. 
Back to PALM [ ASSIGNMENT | OASIS I Home page 



4 of 4 



12/16/03 6:58 AM 



i iin uiiiii hi inn iiqi iin mn urn urn urn m idii hi hii ibi 

US006487766B2 

(12) United States Patent (10) Patent No.: US 6,487,766 B2 

Siilene (45) Date of Patent: *Dec. 3, 2002 



(54) MANUFACTURING PROCESS FOR 
CONTAINER INCLUDING A HEAT 
EXCHANGE UNIT AS AN INTEGRAL PART 
THEREOF 

(75) Inventor: Mark Siilene, Beds (GB) 

(73) Assignee: Chill -Can International, Inc., Laguna 
Niguel, CA (US) 

( *) Notice: This patent issued on a continued pros- 
ecution application filed under 37 CFR 
1.53(d), and is subject to the twenty year 
patent term provisions of 35 U.S.C. 
154(a)(2)- 

Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

This patent is subject to a terminal dis- 
claimer. 

(21) Appl. No.: 09/248,163 

(22) Filed: Feb. 10, 1999 

(65) Prior Publication Data 

US 2001/0005931 Al Jul. 5, 2001 

(51) Int. CI. 7 , B21D 39/00; B21D 39/03 

(52) U.S. CI 29/509; 29/505; 29/428 

(58) Field of Search 29/505, 509, 428, 

29/34 R; 62/29.4, 60, 480, 481, 457.9; 

220/601, 23.87, 23.9; 72/324 



(56) References Cited 

U.S. PATENT DOCUMENTS 

4,049,158 A * 9/1977 lo ct al 222/95 

4,387,833 A * 6/1983 Venus, Jr. 222/95 

4,679,407 A * 7/1987 Kim et al 62/294 

5,214,933 A * 6/1993 Aitchison et al 62/294 

5,655,384 A * 8/1997 Joslin, Jr. 62/294 

5,979,164 A * 11/1999 Scudder et al 62/4 

6,103,280 A * 8/2000 Molzahn et al 426/109 

6,105,384 A * 8/2000 Joseph 62/293 

6,253,440 Bl * 7/2001 Chen 29/509 

* cited by examiner 



Primary Examiner — David P. Bryant 
Assistant Examiner — John C. Hong 

(74) Attorney, Agent, or Firm — Fulbright & Jaworski L.L.P. 



(57) 



ABSTRACT 



A method of manufacturing a container for receiving a food 
or beverage and including a heat exchange unit as an integral 
part thereof. The container is formed with an opening in a 
closed end thereof which opening is mated with a heat 
exchange unit containing an adsorbent material and is per- 
manently secured thereto along with a valve and valve cap. 
The heat exchange unit is charged with a medium which, 
when activated, will heat or cool the food or beverage in the 
container depending upon whether the heat exchange unit is 
exothermic or endothermic. 

26 Claims, 4 Drawing Sheets 
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1 

MANUFACTURING PROCESS FOR 
CONTAINER INCLUDING A HEAT 
EXCHANGE UNIT AS AN INTEGRAL PART 
THEREOF 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

Tlie present invention relates generally to containers 
having a heat exchange unit as an integral part thereof for 
cooling or heating food or beverage disposed within the 
container and in contact with the heat exchange unit. More 
specifically, the present invention is directed to the process 
of manufacturing such a container. 

2. Description of the Art 

There exists many portable containers which are adapted 
to receive food or beverage therein and which also include 
as an integral part thereof a heat exchange unit. The heat 
exchange unit may contain a vessel which is charged with 
materials which will provide an endothermic or an exother- 
mic reaction to either cool or heat the food or beverage 
disposed within the container and in contact with the outer 
surface of the heat exchange unit. These prior art containers 
take many forms and in many instances the container must 
be radically modified from that normally used to contain the 
food or beverage where no heat exchange unit is utilized. 
The purpose of the present invention is to provide a process 
of manufacturing a container which does not radically alter 
the traditional container and which allows the utilization of 
the standard packaging equipment normally utilized in the 
industry relating to the particular food or beverage product. 

SUMMARY OF THE INVENTION 

The method of manufacturing a food or beverage 
container, including the heat exchange unit in accordance 
with principles of the present invention, comprises the steps 
of providing a container having one end defining an opening 
therein, providing a heat exchange unit having an open end 
and a closed end, inserting the heat exchange into the 
container and securing the open end of the heat exchange 
unit to the container at the opening which is provided in the 
one end thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram illustrating an assembly 
line for practicing the method of the present invention; 

FIG. 2 is a more detailed schematic representation of an 
assembly line for manufacturing a container having a heat 
exchange unit therein for cooling the contents of the con- 
tainer; 

FIG. 3 is a schematic diagram of an assembly process of 
one portion of a assembly line as disclosed in FIG. 2; 

FIG. 4 is a schematic illustration showing apparatus used 
in the process of forming an opening in a beverage can; 

FIG. 5 illustrates the beverage with the opening formed 
therein; 

FIG. 6 illustrates an apparatus and process for forming a 
flange adjacent to the opening in the beverage can; and 

FIG. 7 is a schematic illustration showing an appropriate 
flange surrounding the opening in the bottom of the bever- 
age can. 

DETAILED DESCRIPTION OF THE 
INVENTION 

lliere has been a long felt need in the industry to provide 
portable containers capable of in situ cooling or heating of 



37,766 B2 

2 

the contents of the container without the necessity of 
employing outside agencies such as a refrigerator system or 
a stove, microwave or the like. Examples of devices which 
have been generated to satisfy this need are illustrated in 

5 U.S. Pat. Nos. 4,802,343 and 566,022. The an is replete with 
various types of container designs which are capable of 
incorporating devices that will provide endothermic or exo- 
thermic reactions to cool or heat respectively the contents of 
the container. Those cited above are merely representative of 

10 such container designs. As is illustrated in the two patents set 
forth above, the structure incorporated for accomplishing 
heating or cooling necessitates the change of the manufac- 
turing process to incorporate the structure to provide the 
endothermic or exothermic reactions needed. 

15 In all cases the container which is to be employed must 
include some type of device which when triggered will 
activate the endothermic or exothermic reaction to accom- 
plish the desired cooling or heating of the contents of the 
container. It is desirable that this device be affixed along with 

20 the element containing the materials to provide the endot- 
hermic or exothermic reaction to a container which can be 
utilized in the already existing production linesutilized by 
companies which are packaging foods or beverages. It is 
therefore, an important aspect of the present invention that 

25 the process as disclosed utilizes food or beverage containers 
which can be utilized in the standard packaging machinery 
lines currently in existence. f lTie process and machinery need 
be modified only slightly to receive the element (typically a 
heat exchange unit) within the container and affix it to the 

30 container in such a manner that a valve or similar triggering 
device is readily accessible to the consumer for activation as 
desired to cool or heat the contents of the container. 

Although the present invention is equally applicable to 
structures which heat the contents of the container, as well 

35 as to those which cool the contents of the containers, for ease 
of illustration and description, the remaining discussion will 
be directed to a structure which is designed for cooling the 
contents of the container, specifically to beverage cans and 
the like. In such devices the heat exchange unit (HEU) is 

40 affixed permanently to one end of the container and is 
charged with materials which, when activated, will cool the 
beverage contained in the container to a temperature 
between 35° C. and 45° F within a short time. 

Referring now to FIG. 1, there is illustrated schematically 

45 the manufacturing process in accordance with the principles 
of the present invention. As is therein shown, a source of 
containers 10 for the food or beverage is provided. There is 
also provided an HEU can source 12. The container source 
provides a container which is traditionally used for whatever 

50 the food or beverage is that is to be packaged. As above 
indicated, in the case of beverages it will be the traditional 
can type of structure normally utilized, llie can will typi- 
cally be one which has the top thereof open for later 
insertion of the beverage therein but the bottom will be 

55 closed as is normally the case. Prior to becoming available 
as a container for utilization in the manufacturing process of 
the present invention, an appropriate opening must be pro- 
vided in the bottom of the container. That opening is utilized 
to mate with the HEU can which would come from the 

60 source 12. It will thus be recognized that the container from 
the source 10 having an opening in the bottom thereof, will 
be transported along a conveyor or the like 14 to the 
container-HEU assembly station 16. The can which is uti- 
lized for the HEU is transported along the conveyor or 

65 similar such structure 18 to the container HEU assembly 
station 16. The HEU can will be a can that will fit inside the 
beverage can and has an open upper portion and is ready to 
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receive the refrigerant. Alternatively of course, if the HEU 
is one which provides an exothermic reaction, then that HEU 
can will be ready to receive the appropriate chemicals for 
providing the exothermic reaction or alternatively will have 
such chemicals already placed therein depending upon the 5 
appropriate structure in the application involved. 

At the container HEU assembly station 16, the open end 
of the HEU can is mated with the opening in the bottom of 
the container and the two are secured together, typically by 
being permanently attached by any means known to the art. 1Q 
In accordance with a preferred embodiment of the invention, 
an appropriate triggering device is also mated with the open 
end of the HEU and that triggering device is also simulta- 
neously secured to the beverage can and the HEU. Typically 
the triggering device will be a plunger, button, pull tab or the 
like depending upon the contents of the HEU and whether an 33 
endothermic or exothermic reaction is to take place. In 
accordance with a preferred embodiment of the present 
invention where the container is one which provides an 
endothermic reaction and which contains a refrigerant gas 
under pressure, the triggering device will be a valve which 20 
may be depressed by the consumer to activate the HEU. 
Under such circumstances, the valve is disposed within a 
valve cup which is inserted into the open end of the beverage 
can and the open end of the HEU and then, through a 
crimping operation, the three are permanently secured 25 
together. 

Once the HEU and the container are permanently secured 
together with the appropriate triggering device, they are 
transported by the conveyor or other similar structure 20 to 
the HEU charging station 22. In this position, the HEU is 30 
charged with the appropriate materials which will provide 
the endothermic or exothermic reaction required by the 
particular application and the food or beverage housed 
within the container. As indicated above, if an endothermic 
reaction is involved, then the HEU may be charged with a 35 
gaseous material under pressure and under some circum- 
stances liquified. When the gas is released by depressing the 
valve, it will transfer the heat contained within the beverage 
to the gas as it escapes and is allowed to enter the atmo- 
sphere. Under these circumstances, the charging of the HEU 40 
with the gaseous material is typically done by inserting the 
material through the valve which has been activated to be 
opened by an appropriate fixture for that purpose. 
Obviously, when the gas has been inserted and the HEU has 
been fully charged to the desired pressure and volume of 45 
material, the valve will be allowed to close thereby trapping 
the gaseous material internally of the HEU can. After such 
has occurred a protective cover will be placed over the 
plunger on the valve to keep it from becoming accidentally 
activated during transport or handling of the assembled 50 
container and HEU. Once the HEU has been charged, the 
container with the fully charged HEU is then provided to the 
packaging entity which will place the desired food or 
beverage therein in such a manner that it is within the 
container and surrounds the outer surface of the HEU. An 55 
appropriate cap will then be placed over the open end of the 
container and sealed thereto in accordance with the standard 
procedures used in the art. As will be recognized by those 
skilled in the art, through the utilization of this process a 
container having the charged HEU therein is provided which 60 
to the consumer will appear to be the same type of container 
as the consumer normally finds when purchasing the desired 
food or beverage under normal circumstances. However, as 
a result of the inclusion of the charged HEU, the consumer 
may cool or heal the contents of the container by activating 65 
the trigger device, such for example as the plunger or the 
valve when the HEU is an endothermic device. 



Referring now more particularly to FIG. 2, a more 
detailed schematic diagram has been provided of a manu- 
facturing process line wherein the device is an endothermic 
device used to cool the contents of the container and more 
particularly where the container is a beverage can and an 
appropriate beverage is to be inserted into the can after the 
HEU has been fully charged. As is illustrated in FIG. 2, there 
is provided a can source 24 which will contain a supply of 
beverage cans which will be the traditional beverage can 
with the top end open since there will be no beverage therein 
and the top must remain open for filling the can with the 
beverage when the process of the present invention has been 
completed. The cans from the source 24 travel along an 
appropriate conveyor belt or the like 26 to a punching and 
flanging station 28. The punching and flanging station is 
utilized to provide an opening in the bottom of the can and 
to thereafter produce a flange around the opening provided 
in the bottom of the can which may be used during the can 
HEU assembly process. Hereafter, more detailed discussion 
of the punching and flanging operation will be provided. 
There is also provided an HEU can source 30 which contains 
a source of containers utilized as an HEU in the self-chilling 
beverage can industry. These cans have an open top and a 
closed bottom and are smaller than the beverage can from 
the source 24 so as to be receivable therein while leaving 
sufficient space to accommodate the beverage to be inserted 
later. The HEU cans will travel along an appropriate con- 
veyor or the like 32 to an adsorbent filling station 34. The 
adsorbent filing station is utilized in accordance with one 
preferred embodiment of the present invention, where the 
endothermic reaction is provided by the utilization of an 
adsorbent material which is placed within the HEU can 
which, as will described more fully below, later is caused to 
adsorb carbon dioxide which is retained and then upon 
release provides the desired cooling function. In accordance 
with a preferred embodiment of the present invention, the 
adsorbent utilized will be carbon particles. These carbon 
particles will be inserted into the HEU can. This insertion 
process can take many forms. For example, the particles of 
activated charcoal of any desired sieve size may be simply 
placed into the open container, which will have the desired 
configuration at its open end or neck to mate with the 
punched and flanged opening in the can for assembly as 
more fully described below. Alternatively, the carbon par- 
ticles may be inserted into the HEU can by extrusion, 
transfer molding, the utilization of intermediate heat transfer 
members such as discs, wafers, or the like which will 
provide an appropriate compaction of the carbon particles to 
a density which will optimize the adsorption of the carbon 
dioxide. The open end of the HEU can may be necked 
inwardly to mate with the punched and flanged open end of 
the beverage can subsequent to the HEU can being filled 
with the adsorbent material. 

In any event, after the HEU can has been appropriately 
filled with the adsorbent material, it is then transported by 
the conveyor 36 to the can/HEU assembly station 38. Also 
transported to the assembly station 38 will be an appropriate 
valve and a gasket which is utilized in the assembly process. 
The valve and gasket arc provided from a source 40 thereof. 
The valve and gasket are transported by an appropriate 
conveyor or the like 42 to the can/HEU assembly station 38. 
In assembly of the HEU and affixing it to the beverage can 
an appropriate gasket formed of elastomeric material is 
placed over the open end of the HEU which contains the 
adsorbent material therein. An inspection is performed to 
guarantee that the gasket is in fact seated properly upon the 
open end of the HEU. Subsequent thereto, the HEU open 



12/16/2003, EAST Version: 1.4.1 



US 6,487,766 B2 



end having the gasket thereon is mated with the flange which 
surrounds the opening punched into the closed end of the can 
at the punching and flanging station 28. The valve and valve 
cup is then inserted into the opening provided in the bottom 
of the can and simultaneously into the opening in the HEU 5 
can and by way of a crimping process the valve HEU and 
beverage can are permanently secured together in a fashion 
so that an appropriate seal is formed between the HEU, the 
valve cup and the can to prevent any leakage of the beverage 
which is later to be placed into the beverage can. 10 

Subsequent to the assembly of the beverage can and the 
HEU, this assembly is transported by way of the conveyor 
belt or the like 44 to a cooling tunnel 46. The purpose of the 
cooling tunnel is to cool the carbon adsorbent to a relatively 
low temperature. Typically, the cooling tunnel will be filled 15 
with a cryogenic gas such as liquid nitrogen or the like to 
throughly cool the entire assembly but particularly the 
activated carbon particles which function as an adsorbent in 
the HEU can. If such cooling does not lake place, then the 
amount of carbon dioxide which can be adsorbed by the 20 
carbon particles is limited. In addition, as carbon dioxide is 
forced under pressure into the interior of the HEU can for 
adsorption an exothermic reaction occurs generating a sub- 
stantial amount of heat which will radiate from the HEU. As 
the heat is generated from the carbon dioxide adsorption 25 
process, the carbon naturally will heat up and as it heats up, 
again the amount of carbon dioxide which it can adsorb 
decreases. As a result, it is necessary that the carbon particles 
be cooled to as low a temperature as possible within a 
reasonable period of time. Therefore, the can HEU assembly 30 
with the carbon particles therein is passed through the 
cooling tunnel and from there moves along a conveyor or the 
like 48 to a gassing station 50. At the gassing station 50, the 
valve is depressed and carbon dioxide is inserted into the 
HEU until a predetermined pressure of approximately 25 35 
bars is reached. Typically at this point, there will not be 
sufficient carbon dioxide adsorbed by the carbon to cool the 
beverage contained within the can to the desired temperature 
for consumption. This results because of the increase in the 
heat of the carbon during the gassing thus limiting the 40 
volume of carbon dioxide. As a result, when the pressure of 
the carbon dioxide has reached the predetermined amount, 
the gassing operation is stopped and the partially gassed can 
HEU assembly is transported along the conveyor 52 to a 
second cooling tunnel 54 where the cooling process is 45 
repealed as above described. Subsequent to passing through 
the cooling tunnel 54, the now cooled and partially gassed 
HEU can assembly is transported along the conveyor 56 to 
a second gassing station 58 where the gassing process is 
again performed. Gassing continues until the appropriate 50 
volume of carbon dioxide is adsorbed by the activated 
carbon particles contained within the HEU. When such 
occurs, the gassing operation is stopped and the now fully 
charged I IEU/can assembly is transported by an appropriate 
conveyor 60 to a charged assembly gathering station 62. 55 

Although two cooling tunnels and two gassing stations are 
illustrated in FIG. 2, it should be understood that the 
partially gassed HEU can assembly may be passed back 
through the first cooling tunnel 46 and such is indicated by 
the dashed line 64. Thus, if sufficient volume is available and 60 
the second pass through the cooling tunnel can be designed 
so as to not interfere with the original can/HEU assemblies 
passing into the cooling tunnel, then the second iteration of 
the cooling and gassing can be accomplished by the original 
cooling lunnel 46 and gassing siaiion 50. If such occurs, then 65 
Ihe charged assembly collection station 62 would be posi- 
tioned to receive the fully charged HEU can assembly as 



indicated by the second dashed line 66 from the gassing 
station 50 to the collection station 62. 

It has also been discovered that at the time of completion 
of the gassing of I he HEU the pressure in the HEU can 
should be raised to the maximum allowed by the head space 
above the carbon within the HEU can. The total amount of 
carbon dioxide pressure will be determined by the shape and 
material of the beverage and HEU can as well as the valve 
cup. At the present time the maximum pressure will be 
approximately 25 bars. When the valve is released at the 
conclusion of the gassing step, the carbon dioxide trapped in 
the head space at this elevated temperature will gradually 
migrate into the carbon panicles and be adsorbed during 
storage of the can/HEU assembly thereby increasing the 
cooling capability of the completed assembly. 

By reference to FIG. 3, there is illustrated in more detail 
the adsorbent filling operation wherein the carbon powder is 
applied to the HEU can. As is shown in FIG. 3, there is 
provided a source of carbon powder 68, a source of metal 
powder 70 and a source of binder 72. The carbon powder is 
transported by way of an appropriate conveyance chute belt, 
screw, plunger or other mechanism 74 to a mixer station 76. 
The metal powder is also transported by a conveyance 
means 78 such as a belt, chute, screw or plunger to the mixer 
station 76 and the binder is likewise transported by a similar 
appropriate conveyance mechanism 80 to the mixer station 
76. At the mixer station 76, the carbon powder and metal 
powder are intermixed with an appropriate binder to provide 
a desired mixture in a form which can be utilized to fill the 
HEU can. The utilization of the metal powder is to provide 
an appropriate mix of metallic particles with the activated 
carbon particles to provide a better heat transfer through the 
carbon particles, so that the heat of the beverage can be 
removed and exhausted with the carbon dioxide gas in a 
shorter period of time through the valve. Although various 
metallic powder may work well, it has been found that 
aluminum powder is preferred. Without some type heat 
transfer mechanism disposed within the carbon particles, it 
has been found that the heat is not easily transferred through 
carbon which is traditionally a relatively good insulator. 
Various types of heat sinks have been utilized but it has been 
found that an appropriate mixture of the metal powder with 
the carbon provides an excellent vehicle to transfer the heat 
from the beverage through the carbon and to the atmosphere. 
It has been found that the metal powder and the carbon can 
be combined without a binder and inserted into the HEU can 
and appropriately compacted with excellent results in cool- 
ing the beverage. However, in accordance with one preferred 
embodiment of the invention, it has been found that with an 
appropriate amount of binder the resultant mix from the 
mixer station 76 may be homogeneous and have a viscosity 
suitable to be extrudablc arid by that vehicle used to fill the 
HEU can at the HEU filling station 80. Thus, the transpor- 
tation as shown by the arrow and lead line 84 may be in the 
form of an extruder mechanism know to those skilled in the 
art such as a plunger or screw. It has been found that the 
combination of binder, metal powder and carbon powder 
should be such that the melt flow rate of the resulting mix is 
between 0.1 and 0.2 grams per 10 minutes. 'Hie binder may 
be any well known to the art but is preferably a polymeric 
material, which will not affect the adsorption capability of 
the carbon particles. One preferred group of polymeric 
material is polyolefine thermoplastic material. Alternatively, 
the binder may be solvent based or water based depending 
upon the particular application. 

If the carbon and metal powders are mixed together and 
the HEU can is filled, then the thus filled HEU can be passed 
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directly to the can/HEU assembly station 38 as illustrated in 
FIG. 2. On the other hand, if a binder is utilized, it may be 
necessary to drive off the residual portions of the binder by 
subjecting the filled HEU can to heat by transporting it along 
an appropriate conveyor 86 to an oven 88, where it may 5 
reside for a time sufficient to drive off that part of the binder 
which must be eliminated prior to completing the assembly 
process. 

If the carbon binder and metal powder is mixed at the 
mixer station 76, as above indicated extrusion may be 30 
utilized as indicated at 84 to fill the HEU can. However, 
there are other processes which may be also utilized to 
accomplish the filling. Such processing would be the use of 
a transfer mold, a compression mold, a RAM extrusion of a 
rod into an HEU shell, a liquid slurry or the like. This step 35 
in the process may be performed as an integral part of the 
process or alternatively performed at a separate site with the 
resultant stored for later use in the process. 

In accordance with one preferred form, the mixer station 
may have an extrusion mold out of which preforms of the "° 
carbon and metal powder are generated. These preforms 
with the appropriate binder may be subjected to heat in an 
oven as desired to drive off residual binder and to provide 
the completed product. Thereafter, the preforms may be 
inserted into the HEU can at the HEU filling station in 25 
various manners to accomplish close thermal coupling with 
the interior surface of the HEU can to thereby assist in 
transfer of heat from the beverage through the HEU to the 
atmosphere as the carbon dioxide is desorbed from the 
carbon particles. 

As above indicated, an appropriate opening surrounded 
by a flange is provided at the punching and flanging station 
28 of the process as schematically illustrated in FIG. 2. A 
further and more detailed description along with schematic 35 
illustrations will be provided to further illustrate and dis- 
close the punching and flanging activity which occurs at the 
station 28. 

By referring now to FIGS. 4 and 6 there is shown the 
apparatus for forming the flange 28 in the bottom of the can. 40 
It will be appreciated by those skilled in the art that what is 
illustrated in FIGS. 4 and 6 are schematic sketches of 
apparatus to carry out the fabrication methods for forming 
the flange 128. In actual production and particularly in mass 
production the equipment will be automated and much more 45 
sophisticated than that illustrated in FIGS. 4 and 6. 
Nonetheless, the principle involved will be the same and 
therefore the invention is not to be limited by the drawings. 
As is shown in FIG. 4, there is provided an anvil 134 which 
rests upon a foundation 136 such that the anvil is well 50 
supported and in a position to receive the forces generated 
by the acceptance of a punch 138. The outer diameter dl of 
the punch 138 is substantially the same as the diameter of the 
bore 140 which is formed in the upper portion of the anvil 
134. There will be a sufficient difference between the diam- 55 
eters to permit clearance for the punch 138 to enter the bore 
140 without binding. 

In order to form the flange 28 some material must first be 
removed from the bottom 114 of the beverage can. This is 
accomplished by positioning the beverage can 112 over the 60 
anvil 134 with the bottom 114 of the can positioned over the 
bore 140. The can 112 should be centrally positioned upon 
the anvil 134 and an appropriate jig such as a spacer 142 may 
be positioned around the anvil 134. Obviously other devices 
may be utilized for properly positioning the can 112 cen- 65 
trally with respect to the anvil 134. Once the can has been 
thusly positioned it is moved downwardly as viewed in FIG. 



4 so that the bottom 114 of the can rests securely upon the 
top surface 144 of the anvil with the center of the bottom 114 
positioned directly over the center of the bore 140. Appro- 
priate force is then applied to the punch 138 as illustrated by 
the arrows 146 to move the punch downwardly and to permit 
the lower portion thereof to enter the bore 140. It should be 
noted particularly with respect to FIG. 4 that only the lower 
portion of the punch 138 which has the diameter dl which 
is substantially the same as the inner diameter of the bore 
140 can enter the bore 140. Once the outwardly flared 
portion 148 of the punch 138 reaches the bore 140, further 
downward movement of the punch 138 is restricted. It will 
be understood however that the central portion of the bottom 
114 of the beverage can 112 is severed from the beverage 
can by the downward movement of the punch 138. Once this 
occurs the structure is as illustrated in FIG. 5 wherein the 
beverage can 112 is illustrated as having an opening or 
aperture 150 there-through. The aperture 150 is formed by 
having removed the material by moving the punch 138 from 
the position shown in FIG. 4 downwardly into the aperture 
140. 

Obviously, other devices may be used for removing the 
material from the bottom of the can. For example, a cutting 
knife edge may be formed on the anvil or the end of the 
punch with the other surface being flat or defining a slight 
groove. When the surfaces meet with the can material there 
between, a predetermined amount of material is severed and 
removed. The amount of material to be removed is that 
which is sufficient to allow formation of the flange as 
described below without fracturing or otherwise destroying 
the integrity of the remaining portion of the bottom of the 
can. 

By reference now to FIGS. 6 and 7 the second step in 
forming the flange 128 is illustrated. As is shown in FIG. 6 
the beverage can 112 is positioned over an anvil 152 which 
is formed similarly to that illustrated in FIG. 4 and which 
also rests upon a foundation 154 for the purposes as above 
described. The anvil also includes a spacer mechanism 156 
to centrally position the can 112 with respect to the center 
line 158 of the anvil 152. Although the anvil 152 is similar 
in structure to the anvil 134 and includes a bore 160 therein, 
it should be noted that the bore tapers outwardly as illus- 
trated at 162 and terminates in a re-entrant bore 164 which 
has a diameter greater than the bore 160. Likewise, the 
punch 166, which is propelled downwardly as illustrated by 
the arrows at 168 also tapers outwardly as illustrated at 170 
and terminates adjacent the upper portion of the punch 166 
in a vertically disposed region 172. It will be noted by 
examination, that the punches 138 and 166 are constructed 
substantially the same, however, the anvils 152 and 134 have 
a differently shaped bore as above-described. Through uti- 
lization of the anvil having the bore with the flare 164 and 
the straight diameter 160, when the punch 166 is permitted 
to totally enter the bore 160 to its full limit, the inner edge 
174 surrounding the opening 150 in the can 112 is moved 
downwardly first by the tapered surface 170 and then finally 
formed by being positioned between the vertical opposed 
surfaces 172 and 164 on the punch 166 and the anvil 152 
respectively. Obviously the outer diameter of the surface 172 
of the punch 66 is slightly less then the inner diameter of the 
vertical surface 164 of the bore 160 by an amount substan- 
tially equal to the thickness of the material of the beverage 
can bottom 114. The end result is as shown in FIG. 7 which 
clearly illustrates the downwardly directed flange 128 sur- 
rounding an opening 176 in the bottom 114 of the can 112. 
As above indicated the flange 128 is of a sufficient size to 
receive the elastomeric washer and opening in the HEU can 
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and to receive the valve cup at its inner diameter. Through 
the utilization of appropriate forming tools the flange 128, 
the HEU can and the valve cup are formed as by crimping 
to provide a scaled self-cooling beverage system. 

There has thus been disclosed a process for manufacturing 5 
a container having an HEU as an integral part thereof which 
may be utilized to heat or cool contents of the container, 
depending upon the particular application desired. 

What is claimed is: 

1. A method of manufacturing a food or beverage con- 10 
tainer including a heat exchange unit comprising the steps 
of: 

(a) providing a container having a completely closed end 
and an opposite open end; 

(b) forming an opening in said completely closed end of 
said container; 

(c) forming a flange from material of said container 
around said opening and mating said open end of said 
heat exchange unit with said flange; 2 0 

(d) providing a heat exchange unit having an open end and 
closed end; 

(e) inserting the heat exchange unit into the open end of 
said container; and 

(f) securing the open end of the heat exchange unit to the 25 
container at the opening formed therein. 

2. The method as defined in claim 1 wherein said securing 
step includes providing valve mea ns, in serting the valve 
mcans^j nto the open end of thc"rlcat exchange UflU andJ nto 
the opening in the container adjacent said flange. 30 

3. The method as defined in claim 2 which includes the 
further steps of providing a gasket means and posi tioning the 
gasket means between the valve and the Hanged " 

4. The method as defined in claim 3 which includes the 
further step of crimping said valv e means by forcing a 35 
portion thereof outwardly against the open end of the heal 
exchange unit thereby sealingly secur ing said valve mean s, 
said coQiajner, and sa id heat exchange unit tog ether. 

5. A method~ot manufacturing a food or beverage con- 
tainer including a heat exchange unit comprising the steps 40 
of: 

(a) providing a container for receiving said food or 
beverage and having a completely closed end and an 
opposite open end; 

(b) forming an opening surrounded by a flange in said 
closed end, said flange extending into the interior of 
said container; 

(c) providing a heat exchange unit having an open end and 
a closed end; 

(d) inserting the heat exchange unit into the container 
through said opposite open end and mating the open 
end of said heat exchange unit with said flange; and 

(e) securing the open end of the heat exchange unit to the 
container at the flange. 55 

6. The method as defined in claim 5 which includes the 
further step of inserting particles of an absorbent material 
into said heat exchange unit prior to inserting the heat 
exchange unit into the container. 

7. The method as defined in claim 6 which further 60 
includes inserting an absorbing gas under pressure into said 
heat exchange unit after securing tntHiLdL LAtllange urili to — 
the container ~~" " 

8. The method as defined in claim 7 wherein said securing 
step includes providing valve means, inserting the valve 65 
means into the open end of the heat exchange unit and the 
opening in the container. 



45 
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9. The method as defined in claim 8 which includes the 
further steps of providing a gasket means and positioning the 
gasket means between the valve means and the flange before 
securing the heat exchange into the container. 

10. The method as defined in claj no^ 7 wh erein said 
adsorbent material comprises carbon particles. 

11. The method as defined in claim 10 which further 
includes the step of providing powdered metallic particles, 
mixing said metallic powdered particles with said carbon 
particles and inserting the resulting mixture into said heat 
exchange unit. 

12. The method as defined in claim 11 which further 
includes the steps of providing a binder and forming a 
viscous mixture of said binder, said carbon particles and said 
metallic particles. 

13. The method as defined in claim 12 which further 
includes the step of extruding said viscous mixture. 

14. The method as defined in claim 12 which further 
includes the step of producing preforms of said viscous 
mixture adapted for being received by said heat ex chang e 
unit. ■ " 

15. The method as defined in claim 10 wherein said 
adsorb ir jg gas is carhnn dioxide. 

16. The method as definecTin claim 15 wherein said 
adsorbent material comprises carbon particles. 

17. The method as defined in claim 16 which further 
includes the steps providing a binder and forming a viscous 
mixture of said binder, said carbon and said metallic par- 
ticles. 

18. The method as defined in claim 17 which further 
includes the step of extruding said viscous mixture. 

19. The method as defined in claim 18 which further 
includes the step of producing preforms of said viscous 
mixture adapted for being received by said heat exchange 
unit. 

20. The method as defined in claim 16 which includes the 
further step of cooling said heat exchange unit prior to 
inserting said carbon dioxide gas into it. 

21. r llie method as defined in claim 20 wherein said 
cooling step includes first and second cooling steps followed 
by first and second carbon dioxide inserting steps respec- 
tively. 

22. The method as defined in claim 16 which includes the 
further step after inserting said carbon dioxide into said heat 
exchange unit of increasing pressure in said heat exchange 
unit to a predetermined level. 

23. The method as defined in claim 17 which includes the 
further step of forming a preform of said extruded mixture 
adapted to fit within said HEU. 

24. A method of manufacturing a food or beverage 
container including a heal exchange unit comprising steps 
of: 

(a) providing a container for receiving said food or 
beverage and having a completely closed end and an 
opposite end; 

(b) forming an opening surrounding by a flange in said 
closed end, said flange extending into the interior of 
said container; - 

(c) providing a heal exchange unit having an open end and 
a closed end; 

(d) forming a mixture of carbon absorbent particles and a 
binder and extruding said mixture; 

(e) inserting said extruded mixture into said heat 
exchange unit; 

(f) inserting the heal exchange unit inlo Ihe container 
through said opposite open end and maling ihe open 
end of said heal exchange unit with said flange; 
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(g) securing the open end of the heat exchange unit to the 
container at the flange; and 

(h) inserting an absorbing gas under pressure into said 
heat exchange unit after securing said heat exchange 
unit to said container. 5 

25. A method of manufacturing a food or beverage 
container including a heat exchange unit comprising the 
steps of: 

(a) providing a container for receiving said food or 
beverage and having a completely closed end and an 10 
opposite open end; 

(b) forming an opening surrounded by flange and said 
closed end, said flange extending into the interior of 
said container; 35 

(c) providing a heal exchange unit having a open end and 
a closed end; 

(d) providing absorbent carbon particles; 
(c) providing powered metallic particles; 

(f) mixing said metallic powdered particles with said ~° 
carbon particles and inserting the resulting mixture into 
said heat exchange unit; 

(g) inserting the heat exchange unit into the container 
through said opposite end and mating the open end of 
said heat exchange unit with said flange; 

(h) securing the open end of the heat exchange unit to the 
container at the flange; and 

(i) inserting an absorbing gas under pressure into said heat 
exchange unit after securing said heat exchange unit 30 
after securing said heat exchange unit to said container. 
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26. A method of manufacturing a food or beverage 
container including a heat exchange unit comprising the 
steps of: 

(a) providing a container for receiving said food or 
beverage and having a completely closed end and an 
opposite open end; 

(b) forming an opening surrounded by flange and said 
closed end, said flange extending into the interior of 
said container; 

(c) providing a heat exchange unit having a open end and 
a closed end; 

(d) providing absorbent carbon particles; 

(e) providing powered metallic particles; 

(f) mixing said metallic powdered particles with said 
carbon particles and inserting the resulting mixture into 
said heal exchange unit; 

(g) inserting the heat exchange unit into the container 
through said opposite end and mating the open end of 
said heat exchange unit with said flange; 

(h) securing the open end of the heat exchange unit to the 
container at the flange; and 

(i) inserting carbon dioxide under pressure into said heal 
exchange unit after securing said heat exchange unit to 
said container. 
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BEVERAGE CONTAINER 
Joseph F. Weiss, Lakeland, Minn. 
(Rte. 5, Stillwater, Minn.) 
Filed Feb. 26, 1965, Ser. No. 435,449 
3 Claims. (CI. 62—294) 

This invention relates to unitary containers for potable 
materials in which the temperature of the contents may 
be readily altered from ambient temperature to a pre- 
ferred temperature for consumption. 

In particular it relates to cans containing liquids which 
are normally or preferably consumed, at -a temperature 
within the range of 33— 45 °- F. 

Others have addressed themselves to the problems of 
heating and cooling of foodstuffs, beverages, etc., see for 
example United States Patents 2,425,900, 2,373,611 and 
2,579,405. 

It is an object of the present invention to provide a 
container which is relatively simple to manufacture, which 
does not require a change in the present dimensions of 
commonly used commercial beverage cans and which is 
capable of being subjected to the stresses and forces en- 
countered in normal production, packaging and shipping 
of such containers. 

The present invention provides a hermetically sealed 
container for beverages and the like with external entry 
and exit ports connecting an isolated convolute passage- 
way through the internal regions of the container whereby 
controlled passage of a liquified gaseous material through 
the contents of the container may be utilized to effect 
alteration (e.g., cooling) of the contents of the container. 

Other objects of the invention will appear from the 
accompanying drawings and the detailed description there- 
with. 

In the drawings : 

FIGURE 1 is a vertical section through the outer shell 
of a container according to the invention, and showing 
abutting thereagainst (in partially broken away form) a 
cartridge source of coolant material; 

FIGURE 2 is an inferior perspective view of a piercing 
means used in the container of FIGURE 1; 

FIGURE 3 is an inferior perspective view of a sealing 
member used in the device of FIGURE 1; 

FIGURE 4 is a vertical section of the presently pre- 
ferred form of entry port in the container of FIGURE 1 
immediately before puncturing the seal on the source of 
coolant; and 

FIGURE 5 is another vertical section of the entry port 
illustrating an initial stage in puncture of the sealed end 
of the coolant cartridge. 

Referring now to FIGURE 1, the container 10 is of 
known construction having any conventional cylindrical 
sidewall 12 and sealed top end 14, but the bottom sealed 
end 16 has been modified according to the present inven- 
tion by the provision of two apertures therein connecting 
a convolute passageway defined by a heat-conducting tub- 
ing 18. One aperture is an exit port 20, to which one 
end of the tubing is fixed, as by soldering an internal 
gasket ring 22 and crimping of the terminal portion 24 
of the tubing in order to provide a seal which prevents 
leakage of the contents 34 of the container. Instead of 
a soldered gasket ring other means for affixing the tube 
may of course be employed; e.g., forming the gasket in 
situ, as by swagging, or by use of metal to metal adhe- 
sives which are-non-toxic when cured or thermoset, etc. 

The other end of the tubing IS is also fixed in the end 
16 of the container in a similar manner, at an entry port 
25, which is centered at the bottom of a cylindrical de- 
pression 28, the latter being formed as by metal stamping 
or deep drawing of the depression in the end 16. Pierc- 
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ing means 30, comprising a disk having a barb 38 extend- 
ing perpendicular from the plane of the disk is positioned 
in the inferior portion of the depression and against the 
end 26 of the depression. 

The piercing means 30 may be simply and economically 
produced by a V-shaped stamping in a relatively thin 
circular disk or piece of sheet rnetal, as illustrated in 
FIGURE 2, the thus formed inner wall 32 and corre- 
sponding portion of the barb 38 defining an opening 
which communicates with the interior of the tubing 18. 

The piercing member may be adhesively held against 
the end 26, or simply may be held in place by gasket 
means 29, such as a friction-fitting elastomeric or plastic 
"O" ring or quad ring as shown in FIGURE 3. In a 
preferred form of the invention this gasket further func- 
tions to prevent undesired escape of gas, as will be ex- 
plained more fully hereinafter. 

To cool the liquid contents 34 in the container, one 
takes a cartridge 36 similar in size and construction to 
the type, of C0 2 cartridges used for carbonating water in 
home dispensers or charging a gas operated pellet gun 
(but which may be filled with any liquid cryogenic gas 
such as liquid nitrous oxide), and inserts the cartridge 
neck 37 into the depression 28 in the cover of the can. 
The barb 38 pierces the cap on the cartridge and allows 
the liquid to expand and flow through the opening in the 
piercing means and through the passageway defined in 
part by the tubing 18, whereby a rapid cooling of the 
contents of the container takes place. 

In the presently preferred form of the invention illus- 
trated in FIGURES 4 and 5, the gasket 29 is resilient and 
of a thickness greater than the length of the barb 38. 
Thus as one inserts the cartridge' a temporary seal is 
formed between the top of the cartridge and the bottom 
of the gasket before contact takes place between the tip 
of the barb and the cartridge. FIGURE 5 illustrates that 
by the time the sealed end of the cartridge actually is rup- 
tured, the gasket is firmly compressed and prevents leak- 
age and consequent waste of the gas. This also obviates 
any danger of injury to the user due to ""blow-back" of 
the liquid against the user's fingers. 

Using liquid nitrous oxide I have found it to be im- 
portant to allow an unrestricted flow of the N 3 0 for as 
great a distance as possible when it first enters the tubing, 
in order to avoid (on occasion) "ice" formation on the 
inside of the tubing which tends to block the passageway, 
thus retarding or preventing one from achieving the de- 
sired cooling effect. Therefore in the preferred form 
illustrated, the tubing 18 from the entry port 25 to .the 
first convolution in the tubing, is essentially straight and 
•free of constriction or convolutions substantially for the 
maximum distance possible in relation to the height of 
the container. 

I claim: 

1. A hermetically sealed container containing a potable 
beverage therein, one end of said container having fixed 
therein an entry port and an exit port, said entry port 
being in the form of a cylindrical depression adapted to 
receive the sealed mouth and neck of a cartridge con- 
taining a cryogenic material, the bottom of said depres- 
sion having fixed therein piercing means formed from a 
circular metallic disk having a V-sbaped barb punched 
therefrom and extending perpendicular from the plane of 
said disk, said ports being connected by a sealed con- 
tinuous partially convolute passageway for conducting a 
cooling medium" through said' b^v"erag^,~said' : rMssage~way~ 
being defined by a material which is a good heat con- 
ductor, and said piercing means having thereover a re- 
silient ring-shaped gasketing material. 

2. A hermetically sealed container containing a potable 
beverage therein, one end of said container having fixed 



12/16/2003, EAST Version: 1.4.1 



■3,269, 

therein an entry port and an exit port, said entry port 
being in "the form of a cylindrical depression "adapted to 
receive the sealed mouth arid neck of a cartridge con- 
taining .a- cryogenic material,, the bottom of said depres- 
sion having fixed therein piercing means/for opening the ■ 5 
said sealed mouth arid said piercing means having there- 
over a "resilient ring-shaped gasketing material, said ports 
being connectedly a -sealed . continuous partially con- 
volute passageway, for conducting a cooling medium 
through said beverage, said passageway, being defined by 10 
a material which is a good heat conductor and said pas- 
sageway, from the entry port to the first convolution, be- 
ing essentially straight and free of convolution for a. 
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maximum distance in relation to the height of said con- 
tainer." ' '* " " ' " ' * " ~" ' 

3. A container according .to claim 1 : in which said 
passageway from the entry port to the first convolution is 
essentially straight and free of convolution for a maxi- 
mum distance in relation to the height of said container. 
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